Two models for predicting near-surface f ux and concentration footprints are compared concerning their performance in the presence of heterogeneous surface conditions. One of the models is a conventional Lagrangian backward model and the second an LES model with an embedded Lagrangian footprint model. The latter model reveals generation of thermally induced secondary circulation under such surface heterogeneity. The conventional Lagrangian backward model with simple parameterization of f ow conditions mostly performs well in footprint predictions for concentrations and somewhat worse for f uxes, and fails only in areas where f ow patterns are dominated by pronounced secondary circulations. 
Introduction
Concentrations and f uxes at a given point in the atmospheric boundary layer are inf uenced from a surface area on the windward side of the measuring point. Each point within this area has a different inf uence on the measuring signal. Footprint modelling aims at determining the areas of greatest inf uence on concentrations or f uxes of atmospheric constituents at a certain location. The impact of the f uxes of the source area on the measured signal is described by the footprint function. Determination of the footprint is necessary for interpretation of the results of measurements, especially when these are performed over a landscape of varying surface source strengths. Varying source strength is often related to patchiness of the properties of the underlying surface, which in turn is often ref ected as heterogeneity of the f ow f eld. Contradicting these facts, however, horizontal homogeneity is a fundamental requirement of most of the existing footprint models (FOKEN and LECLERC, 2004 For 20 years a mathematical description of footprint function replaced more empirical assumptions based on a proposal by GASH (1986) . Recently, several overview papers were published (SCHMID, 2002 , VESALA et al., 2008 , VESALA et al., 2004 . The most common footprint models are listed in FOKEN (2008) . Analytical footprint models are similar to the air pollution modelling with an analytic solution for the diffusion equation and are usually applied only in the atmospheric surface layer (ASL) where Monin-Obukhov scaling is valid.
In the stochastic Lagrangian (LS) approach, in turn, a large number of particles is transported either backward (e.g. KLJUN et al., 2002) or forward (e.g. LECLERC and THURTELL, 1990, RANNIK et al., 2000) in time. The calculation of these models is more time consuming but they can also be applied for measurements over tall vegetation. In particular, forward LS models require very large particle numbers for resolving local footprints under heterogeneous f ow conditions. Thus they are usually used for homogeneous f ow f elds where the inverted plume assumption can be applied.
The backward approach is more suitable for horizontally heterogeneous f ow conditions, as the particles are released from unambiguous measurement positions and 
